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PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 3, 
pp 294-299 (USSR) 


ABSTRACT: The distribution of intensities in an electron- 
vibrational system of bands of a diatomic molecule is 
given in terms of the Frank-Condon factors, which are 
squares of the integrals of overlapping of vibrational 


wave-functions of the upper and lower electron states: 
ee) 


“ : 2 
a(v', v") = [(v', v")]2 (I Wrv'(r)>* wWv'(r) ar | , 
The number of papers dealing with calculations of the 
Frank-Condon factors is large. Nevertheless the subject 
is not closed since the published methods are suitable 
only for calculations in the case of small quantum 


(1) 


Card numbers v. The approximate method, with its three 
1/ variants, described in the present paper can be used to 
calculate the Frank-Condon factors for large v. 
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Calculation of the Frank-Condon factors is difficult 
because of the special properties of the generalized 
Laguerrs polynomiais. The present paper describes three 
variants of solution of the problem. (A) for-large 

values of v_ the Laguerre functions can be replaced by 
asymptotic expressions which are obtained using the 

W.K.B. method to solve Schrédinger's equation with a Morse 
potential. (B) In the regions of the "turning" points 
where the W.K.B. method cannot be used, the Laguerre 
functions are approximated by means of monotonic sections 
of selected Hermite functions. These can be found fairly 
easily and (v', v") can be found by graphical integration. 
The precision of the results will increase with increase 
of v' and v" until the Morse function represents 
accurately the experimental potential curve. . (C) Some 
Problems do not require accurate knowledge of q(v', v"). 
In such cases an approximate method of calculation of the 
Frank-Condon factors can be employed in asymptotic 
expressions for the Laguerre functions which need not be 
Plotted and this eases consfderably the calculations. 4 
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To check the variant (C) the authors calculated the 
values of a(v', v") for v' = 0,....,;6 and 
v" = 12 = gonst., making assumptions identical with 
those of Kivel, Mayer and Bethe (Ref 1) and using 
tabulated Hermite functions, The results are given in 
Table 1 where they are compared with the valuas 
Calculated by Kivel et al tRef 1), who used a computer. 
The variant (C) was also used to calculate q(v', 7") 
of the first positive system of No with v" = 8. For 
v 2% the present authors employed functions obtained 
using the W.K.B, methed, For v = 2 and 3 "distorted" 
functions were obtained by a modified Pillow method 
(Ref 4). For v = 0 and v = 1 the authors used harmonic 
functions. The results obtained for No are compared in 
Table 2 with the results of Jarmain and Nicholls (Ref 2); 
the latter authors published the only known table of the 
Frank-Condon factors, obtained by very laborious 

Card graphical integration of the Laguerre functions. 

3/4 Tables 1 and 2-show that the approximate method described 
in the present paper gives satisfactory results; the 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2 


$9832 
8/051/60/008/03/002/038 
B201/8191 
An Approximate Method of Calculation of the Frank-Ccndon Fectors 


errors do not exceed 20%. The large Frank-Conden 
factors, which are of main interest, can be calculated 
More precisely than the small factors. 

There are 3 ae aha 2 tables and 10 referencss, of 


Card which 1 is Sovist, English and ] German. 
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TITLE: On the Calculation of Photo-Ionization Absorption 


PERIODICAL: Optika i spektroskopiye, 1960, Vol 8, Nr 4, pp 433-438 (USSR) 


ABSTRACT: Thore is a large number of papers on the subject of calculation 
of the absorptive power of hot gases, the absorption being due to 
photo-ionization of excited atoms. The authors review published 
work (Refs 1-5) and conclude that Uns8ld's absorption coefficient 
formulae (Ref 1) have no theoretical or experimental foundation. 
The present paper is an attempt to give a theoretical basis of photo- 
ionization absorption by atoms more complex than hydrogen. The authors 
derive also simple approximate expressions for calculation of the 
photo-ionization cross-sections of complex ataus, assuming that the 
excited states of the latter obey the Boltmnann distribution law. 
The photo-ionization cross-section % is found in terms of 
the absorption frequency », the absolute temperature T am the energies 
of the atamic states (Bq 6). The expressions found for the absorption 
coefficient (Eqs 6 and 11 or 12'), together with Kirchhoff's law, make 
it possible to calculate the emissivity due to recombination of electrons 
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with ions. Comparison of the expressions derived by the authors 
with the experimental data of Boldt (Refs 6, 7) is given in Figs 2 and 3. 
In these figures curves 1 represent the messured absolute anissivity 
of arcs burning in pure oxygen (Fig 2) or pure nitrogen (Fig 3) at 
pressures of 1 atm.; the arc temperatures were 10 500-13 000°K. If 
the effect of formation of negative ions and free-free electron 
transitions are allowed for, the corrected emissivities are 60-70% lower 
than those given by curves 1 in Figs 2 am 3. The corrected enissivities 
agree better with the authors’ calculations (curves 3 in Figs 2 and 3) 
than with Unsold's values (curves 2' and 2"). There are 3 figures 
and 8 references, 2 of which are English and 6 German. 

“_ 


July 1, 1959 
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AUTHORS: Biberman, L. M., Veklenko, Be A. 

TITLE: A Generalized Reciprocity Principle 

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, x 
Vol. 39, Noe 1(7), pp: 88-93 ' 


TEXT: The reciprocity principle is fo nd to be very useful for the devel- 
opment of a radiation transfer theory*And the solution of concrete prob- 
lems in this field. The principle has Tepeatedly been mathematically 
formylated (Refs.. 1-6), but such formulation was in all cases incomplete, 
above all because it was assumed that the radiation frequency does not 
change during the transfer process. Already in an earlier paper the authors 
showed (Ref. 7) that the application of the theory of random processes to 
the phenomena of the radiation transfer leads to two systems of equation, 
which correspond to the Kolmogorov-Feller equations. From the coexistence 
of both systems of equation, a generalized reciprocity principle may be 
obtained, and the limits of its applicability may be determined. The case 
is investigated, in which the radiation frequency changes during a transfer 
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process. The relations obtained contain the mathematical formulations of 
other authors as special cases. Some of these cases are discussed, thus 
the case of pure scattering, of radiation transfer in a scattering and 
absorbing mediun (a; Be Kadomtsev) and of a special case treated by 

Vv. V. Sobolev of radiation transfer in a plane-parallel scattering gas. 
In order that the generalized reciprocity principle be satisfied it is 
not necessary that thermodynamic equilibrium exists. If, however, an 
equilibrium distribution exists with respect to all energy states, the 
generalized reciprocity principle is guaranteed for any kind of change- 
mechanism of radiation frequency, including transitions between different 
energy levels. There are 13 references: 9 Soviet and ! German. 


ASSOCIATION: Moskovskiy energeticheskiy institut 


(Moscow Institute of Power Engineering) 


SUBMITTED: December 24, 1959 
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Calculation of photoionization absorption in atomic gases. Opt. ; 
i spektr. 10 n0.52565-569 My ‘él. (MIRA 14:8) 


(Photoelectricity) 
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AUDITORS : Biberman, ie: M., Toropkin, Yu. N., and Ul'yanov, K. N. 
Theory of stepwise ionization and recombination 
Zhurnal tekhnicheskoy fiziki, v. 32, no. 7, 1962, 827-834 


TEXT: Considering radiative recombination by which a many-electron. 
excited atom is formed, the probabilities for ionization of excited atoms 
vy radiation and by alectron impact are investigated, as well as the 
probabilities for the corresponding recombinations. The coefficient 


af = 1.04 + 10-8 7h[In 1.78 u, —e*¥E; (uk 


for the spontaneous recombination of a hydrogen atom in the n-th state is 
obtained from the expression 


a 
Co power i -? 
a Sambo (kT 7 errr Ey (ser) a 


derived by G. Elwert (Zs. f. Naturforsch., 7a, 432, 1952) by summation . ys 
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over n and after exclusion of some low states. 
(cr) 


+ E(x) = [ent /sat 
x : 
i, is the ionization energy from the ground state, uy, 1,/kT; ue = V,/k?. 


The stepwise ionization of atoms by electron impact is studied in 
Bethe-Born approximation. It is shown that the ionization of excited 
atoms plays the main part in a plasma which is nearly in equilibrium. 
The recombination by triple impact (ion + 2 electrons) is similarly 
stepwise. In deriving the appropriate ionisation and recombination 
coefficients it is shown that the choice of the initial effective cross 
section has little effect on the result. There is i table. 


ASSOCIATION; Moskovskiy energeticheskiy institut (Moscow Power 
Engineering Institute) 


SUBNITTED: July 3, 1961 


Card 2/2. 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2 


BIBENMAN, L.oi4.; VOKOB*YEV, V.S.; NURMAN, Usive 


Energy emitted by an equilibrium plesma in spectral lines. Opt, i spextr. 
lL no.3:330-335 Mr 163. (SIkA 16:4) 
(Plasma (Ionized gases)) (Hydrovene-Sce ctra) 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2 


BIBERMAN, L.M.3 YAKUBOV, I.T. 


Establishment of ionization equilibrium behind the shock wave 
front in an atomic gas, JZhur. tekh. fiz. 33 no.11:1344-1353 N 


63, (MIRA 16:12) 


1. Moskovskiy ordena Lenina energeticheskiy institut, 
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ACCESSION NR: AP4009121 §/0056/63/045/006/1970/1977 


AUTHORS: Biberman, L. M.; Norman, G. E. 
TITLE: Semiempirical method for calculating the cross section for 
the elastic scattering of slow electrons by atoms 


1977 . 


TOPIC TAGS: electron atom elastic.scattering, slow electron scat- 
tering, scattering length, effective scattering range, quantum de- 
fect, isoelectronic extrapolation, elastic scattering cross section, 
electron argon scattering, electron neon scattering, Ramsauer effect 


ABSTRACT: In view of the relatively scanty published data on elas- 
tic scattering of slow electrons by atoms, and in view of the felt 
need for semiempirical methods by which to calculate this scatter- 
ing, the authors propose a method in which the scattering length and 
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the effective range of electron elastic scattering from a neutral 
atom can be determined by isoelectronic extrapolation in terms of 
the quantum defect of the electron in the ion fields. The method 

is based essentially on the quantum-defect method proposed by Seaton 
(C. R., Paris, v. 240, 1317, 1955) and the extrapolation is carried 
out not with respect to Z but with respect to model potential para- 
meters which are chosen to correspond to experimentally known quan- 
tum defects. By way of an example, the cross sections are deter- 
mined for the elastic scattering of electrons by argon and neon 
atoms at energies up to 1 eV. The results obtained are in satis- 
factory agreement with the available data, for example, the scatter- 
ing length was found to be negative for argon and positive for 

neon, in correspondence with the fact that the Ramsauer effect is 
observed for argon and not for neon, in spite of the fact that the 
cross sections of argon and neon turn out to be almost the same. 

"In conclusion we are indebted to A. Kh. Mnatsakanyan and A. N. 
Starostin for many interesting discussions." Orig. art. has: 4 
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figures, 14 formulas, and 2 tables. —-—-——~™ 
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i 
bi 
‘TITLEs Photodissooiation of Saree chest of the front of a shock ware, inair B | 
i = ace ; 
SOURCE: Toeplofizika vy*soldih temporatur, v. 2, no. 3, 1964, 333-335 
; 


TOPIC TAGS: shock wave, dissociation, photodissosiation, air absorption , 
photoionization 


ARSTRIOT: A theoretical investigation has been made of photodissocdabion ahsad. 
af a shook wave front due to absorption of radiation omitted by air heated by a 


- warg, The degree of dissociation (p) of oxygen aa 4 function of the 
} of the air behind the shook wave front was calculated num rinaily 
No {x) 3 
| amd Dietied in Pig, 1 of tha Encolosire: x) ST 3 By ad Noy ara bho 
= P tie s eB peace is ck as Pt ) ; Ng (x) 4Np, (x)’ a a 2 an 
Bs Sr actcces SHS pa See age oe Pee ig EN Ge ee eat ee ee it a wo eae ent PM Sethe en 
| densitiss of oxygen atome and oxygen molecules axprossed in terns of {x}, the Pepa 


’ Aistanse from the weve front measured along 8 normal to the front... The calowle- ©. -- 
tions wcroa cominetad for a homegensous layer of emitting gas iG em thick 
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! abate of equilibrium, Fig. 1 shows that the degree of dissociation of exygen is 
' annnidarable at 14,000K. At 17,0COK tho degree of dissociation is close to unity 

a bets : [10 atm, i.e., an almost total dissoris.: 
mola : kee pisces at the front af the anhock wave. Gf is 
assumpiion used in calculating p(o) given in Fig. 1, that to 


ne ER RRR BONS ou earned vim 


3 sysrac 


excess snergy of about 1.2 ev attained by oxygen atoms turing gisae. 
transferred to other gas particles. Therefore, when oxygen is compivtaly cis- 
sociated, the tempsrature cf gas at thefront increasen by approximately 
1000—-3000k, Orig. art. hass 6 formulas, 1 table, and 1 figura. 
ASSOCIATIG]; Moskovskily energicheskiy inatitut (Moscow Power Enginssring 
Litute). vos 2S rest eeee  e 
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Fig. 1. The degres of dissociation of oxygen at the front of a shock 
weve B(o) in air as a function of gas pressure bshind ths wave front. 
The temperature of the emitting gas behind the wave front; 1- T = 
14,000K, 2- 17,000K, Tha valuos of Bio) close to unity ara shown by a 
dashed line indicating that calculations were conducted without taking ~ 
into account recombination processes, which for large B(o) decrease its 
valus. ~ 3 a : : ‘ 
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AUTHOR: Biberman, L. M.; Vorob'yev, V.S.; Norman, G.E.; Yakubov, I. T. 


TITLE: Radiation heating in the case of hypersonic flow 
SOURCE: Kosmicheskiye issledovaniya, v. 2, no. 3, 1964, 441-454 


TOPZC TAGS: radiation heating, hypersonic flow, shock wave, aero- 
dynamic heating, blunt body’ boundary layer 


ABSTRACT: The problem of the heating of a blunt body by shock-wave 
radiation in the case of hypersonic flow (velocities > 8 km/sec) is , 
examined with particular attention given to the case of heating 
caused by flow under conditions where the gas is almost completely 
dissociated following a density jump. General expressions are given 
to compute the radiant fluxes. The main elementary radiation proc- 
esses involved in the determination of the plasma formed after the 
density jump are analyzed. Methods of computing the contribution 

of the individual radiation processes to the radiating capacity of 
the air are presented. The radiation in the continuous spectrum 

and in the entire aggregate of spectral lines is considered. Compu~ 


Cerd tly = 
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tations indicate that: 1) there is a broad interval of temperatures, 
pressures, and thicknesses of the radiating layer in which the lines 

‘make the major contribution to the energy emitted by the plasma, 2) 
the total energy of a large number of weak lines, computed integrally, 
with a growth of optical density May noticeably increase the contribu- 
tion of the individually computed strong lines, and 3) in addition to 
the visible lines, the lines in the ultraviolet may also play an in- 
portant role. Computations were also made of the coefficients of 
absorption and the degree of air darkening in the pressure interval 
p = 0.001—-100 atm and for temperatures to 20,000K. The values of 
the flow parameters at which the radiant heat flux may exceed the 
convective flow and cause aerodynamic heating are found. The state 

: of the gas tehind the shock wave front is discussed. The causes 
for the departure from a state of equilibrium and the regions of 

- relaxation and quasi~stationary inequilibrium are analyzed. The 

main processes determining the structure of the inequilibrium zone 
at high flow velocities are explained. Orig. art. has: 5 formulas 
and 3 figures. : 
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ASSOCIATION: none 
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AUTHOR: Biberman, L.M. ; Lagar‘kov, A.N. 


Leer 


TITLE: Influence of spectrum lines on the coofficient of radiant thermal conduc~ 
- tivity 


ry 


——_ 


SOURCE: Optika i spektroskopiya, v.16, no.2, 1964, 320-324 

TOPIC TAGS: radiative transfer, thermal conductivity, heat conduction, radiation 
_ | mean path, absorption coefficient, Rosseland mean, molecular spectrum 

; ! 


- ABSTRACT: In certain cases the process of radiative transfer can be considered in 
‘the framework of the theory of thermal conductivity. The main difficulty in this 
case consists in calculating the mean free path of the radiation, or the Rosseland — 

- mean, which determines the magnitude of the radiant thermal conductivity coeffici- . 
‘ent. Accordingly, in the present peper, starting with the usual equation for the — 
radiation mean free path, there is considered the influence of spectrum lines, i,e., - 

_; the radiation in the region of spectrum Snes as opposed to radiation in the conti-~: 

1; huum, on the Rosseland sean and hence on the value of the radiant thermal conducti-. 

1; vity coefficient. It is demonstrated for the specific case of hydrogen plasma that. 
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lneglect of the spectrum lines results in overestimation of the mean fres path by & | 
| significant factor. The relative importance of the radiation in the lines increases |. 
{with increasing temperature and pressure. Thus, in some cases neglect of the radia-! . 
| tion in the lines and bands may result in appreciable errors. Moreover, taking i 
lines (and bands) into account, by reducing the estinatad radiation mean free path, 
| extends the range of applicability of diffusion approximation. Finally, there 

! proposed an approximate method for calculating the Rosseland mean in the case 
‘ superposition of molecular bands on the continuous spectrus. Orig.art.has: 11 
: mulas and 3 figures. : 


ASSOCIATION: none 


: SUBMITTED: 10May63 “DATE ACQ: O2Apré4 


"SUB CODE: PH - NR REF SOV: 002 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2" 


"APPROVED : 
FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2 
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AUTHOR: Diberman, LN. y Ultyanov, K.N. 

TITLE: Effect of emission of radiation on deviation from thermodynamic equilibrium 
sedncee <Goktis 1 spektroskopi ya» v.16, no.3, 1964, 394-401 


TOPIC TAGS: thermodynamic equilibrium, distribution in states, Boltzmann distribu- 
tion, Boltzmann equation, Saha equaticn, gas equilibrium, plasma equilibrium, non- 
equilibrium energy distribution, reabsorption 


ABSTRACT: In the state of thermodynamic equilibrium of a gas (or plasma) the dis- 
tribution of atoms (ions) in energy states is described by the Boltzmann or Saha 
equations ; the radiation field is also in equilibrium and is characterized by a cer- 
tain temperature (which enters into the Boltzmann or Saha equation) - When, however, 
radiation is emitted,i.e-, escapes from the volume of the gas, the system departs i 
from equilibrium and, naturally, the distribution in states may deviate from that 
characterized by the B. or S. equations. In the present paper the authors consider 
the effect of emission of radiation on the distribution in states in & system conm 
stituted by a gas of real atoms, taking into account the full ensemble of states of 
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‘the discrete and continuous spectrum, That is, there is investigated the influence 
of emission of line and continuous radiation on the applicability of the Boltzmann : 
and Saha formulas. Initially there is analyzed the Simplest case in which reabsorp-~ : 
tion is absent; then the case when reabsorption is Significant. rt is shown that 
under certain ‘circumstances escape of radiation from the System may result in very 
appreciable deviations from the equilibrium distribution in states. Some numerical 
Calculations for hydrogen plasma are presented, but the methed should also be valid’ 
for. plasmas of other types. The deduced formulas could also be extended, by the in-. 
troduction of an additional term, to ovaluation of deprrture from equilibrium as a 
result of escane of charged or excited particles, Orig.art.has: 21 fornulas, 2 fi- 
ures, and 3 tables. 
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| ABSTRACT: This theoretical work describing the gas state behind a strong shock 
i front employs a system of equations which are solved by an approximate method that 


accounts for the role of excited states of atoms and molecules. Specifically, 


, Shocks with velocities greater than 10 km/sec in air are considered. It is shown 

; that dissociation occurs rapidly and the length of the relaxation zone is determin- 
: ed by ionization process, which is in contrast to lew-velocity shock wave phenomena, 
; In addition, the existence of ionization relaxation zone length on the shock velo- 

i city is shown (zone length increases with shock velocity in 9 to 10 km/sec region). 


In determination of the results, several processes are discussed and shown to be 
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{ABSTRACT An attempt is made to relate spontaneous and stimulated Stokes and wt : 

* Stokes Raman scattering processes to spontaneous and stimulated two-photon absorption 

rand emission. The probabilities of these second-order processes in nonrelativistic 
‘approximation are determined vy universal amplitudes defined in the plane of two 
ifrequencies. Knowledge of the amplitude of any one of the processes 4B an analytica = 
‘eunction of the frequency makes it possible, at least in principle, to unequally saat 
\termine the amplitudes of the other processes, using the reversibility and the cross- 
symmetry principles. This makes it possible to obtain 4 relationship between these |---- 
|processes under certain simplifying conditions. . The authors show that in the dipeld 
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approximation unique relationships exist between the universal amplitudes of the 
‘emission and the anti-Stokes Raman scattering processes (one is equal to the negative 
iof the other). Using the formulas given and the relationship between the Einstein — 
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igroups of processes. Orig. art. has: 8 formulas and 1 figure. {cs} 
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SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 2, 1966, 148-159 


Topic TAGS: air, optic property, light absorption, temperature dependence, black 


body radiation, optic transition, electron transition, bremsstrahlung, recombination 


radiation 


ABSTRACT: This is a continuation of earlier work by one of the authors (Biberman et 
al., Kosmicheskiye issledovaniya v. 2, 441, 1964; Astron. Acta v. 10, 238, 1964) on 
the optical properties of air at temperatures up to 20,000K. ‘The present article 
presents additional data on the degree of blackness at temperatures and pressures 
for which a decisive role is played by electronic transitions in molecules. These 
data are obtained by calculating the cross sections for various absorption processes 
connected with various e1ectronic transitions in the diatomic molecules contained in 
air. The transitions include the Schuman-Runge system for O2, the B system for NO, 
the y system for NO, the first and second positive systems for Ne, the first negative 
system for NS, the 8 and € systems for NO, the Meinel system for NS, the NO bands in | 
the red, near infrared, and vacuum ultraviolet, and the Birdge-Hopefield systems of | 
Nea. Tables of the absorption cross sections for some of these bands are presented. | 
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and recombination radiation of the electrons, photoionization, and other processes 
are also consiaered. The results are compared with recent indirect measurement data. 
The spectral absorption coefficients are getermined and a table of the values of the 
degree of blackness, supplementing the table in the earlier paper, is presented. 

The authors thank V- §. Vorobtyev, Ge Es Norman, A._N. Starostin, and I. Te Yakubov 
for useful discussions, and V. V. Davydov and Ne I. Kryukov for help with the 
numerical calculatios ana the figures. Orig. art. has: 4 figures, 10 formas, 
and 11 tables. [02] 
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tribution, plasma physics = 2 


A 
ABSTRACT: The authors consider inelastic collisions between electrons and diatomic 
in a_plasma:/ Maxwell distribution with temperature 


tron velocity while Boltzmann distribution with temperature T is assumed for the dis- 
crete levels of the molecules. This gives 


dE/dt =n. 3, 3 (En —Em)Pam(Te)s_ ‘ 


n=0 m=O 


Pat) = (HE) eh ae one 


for the velocity of energy exchange in a unit of vais due to inelastic processes, 
where n, is electron concentration; N, ~e-#.*T is the number of molecules on dis- 


crete level n with energy Ei o. is the cross section of inelastic collision with an 
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electron which transfers a molecule from level n to level m. Collisions with a change 
in rotational energy are considered and the simple formula 

kT, \"h = , 

(AE/dt) ro = 4B (ET#)" OF age 2H Te 
am,/ 15 T. 


ational constant, q is the quadrupole moment of a molecul 
This formula agrees satisfactorily with 
ed and i 


is derived where B is the rot 
in atomic units eag? equal to vl a. u. for No. 
experimental data. Collisions with a change in vibrational energy are discuss 
is shown that the contribution of inelastic processes to the rate of energy exchange i 
a nonequilibrium plasma may be consiggrably greater than that of elastic scattering. 
In the case of the diatomic nitrogen lecule, the rate of energy exchange as a func- 
tion of the difference between electron and vibrational temperatures is nonmonotonic 
due to the resonance nature of collisions with a change in vibrational energy. In 
other words there are regions for the values of P, and 7 where the rate of energy 


aximum with a reduction in temperature difference. A simi- 
jar less pronounced relationship also takes place for elastic scattering. In conclu- 
sion the authors thank I. Yakubov_and_V. Dubner for useful discussions and A. 
Chikankova for assistant with the numerical calculations. Orig. art. has: 1 figure, 


transfer passes through a m 


{3 formulas. 


‘SUB CODE: 20/ SUBM DATE: 143u165/ ORIG REF: 001/ OTH REF: 007 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2 


_ ACC NR: ” APGO25947 : SOURCE CODE: UR/0051/66/021/001/0008/0012 _ 


‘AUTHOR: Biberman, L. M.; Podpalyy, Ye. As 


ORG : none 


i 4 
TITLE: Calculation of the distribution of atoms over energy states 
{ 


| 
SOURCE: Optika i spektroskopiya, v. 21, no. i, 1966, 8-12 | 


TOPIC TAGS: energy theory, molecular theory 


jABSTRACT: The determination of a set of molecular or atomic energy states involves 
such difficult computations that in many cases only two, three, or four states can be 
‘calculated. If only two populations need be known, a method is proposed whereby one can 
determine the population ratio of any two states and the relations between them, re- 
gardless of the number of other states, and without the necessity of calculating the 
‘other states. The populations of two states W, and N; are related by 


| 
Myles = WWey 
iere Wee and Wy account for the relation of the states ¢ and k with any number of 
aoe states. It is shown that Wye and Wey can be used without having to calculate 
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Experimental investigation of oscillation zones in reflex 
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TITLE: Pilot's identification aids 


SOURCE: Leningrad. Tsentral'ny*y nauchno-issledovatel'skiy institut morskogo flota. 
Informatsionny*y sbornik, no. 79, 1962. Sudovozhdeniye i svyaz! (Navigation and com- 
munications), no. 20, 31-39 : 


TOPIC TAGS: pilot identification aid, navigation aid, electronic identification aid, harbor 
traffic, harbor radar, radar, uhf communication, radar repeater : ‘ 


ABSTRACT: In order to facilitate easy identification of various ships on the screen of a 
harbor traffic control radar, the pilots are equipped with electronic identification aids. 
These devices, although experimented With in the West, are being designed in the SSSR 

for the first time. There are two basic classes of identification devices: 1) Devices which 
respond on a uhf communication link, 2) Radar repeater type. The design of experimental 
models of both types was performed at the Tsentral'ny*y nauchno - issledoyatel'skiy 
institut morskogo fléta (Central Naval Scientific Reséarch Institute) in 1960-61. Figure 1 
of the Enclosure shows the block diagram of the uhf device. A pulse received from the 


Card V6 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2 


& A 


ACCESSION NR: AT4031808 i #4 


harbor radar station 1s detected, amplified and uscd to modulate either the pilot's 
portable uhf transmitter or the ship's uhf radio. Voice transmission is excluded during 
the identification petiod. The parameters of the device are: sensitivity 65 db/watt for 1 
- Msec pulse, output voltage amplitude’ 50-60 volts (4 Usec pulse), power consumption 1.34 
watt, supplied by battery with lifetime of 1.5 hours or from pilot's uhf set. The device is 
made in the form cay istol and the ‘total weight is 1 kg. A special receiver for reception 
of pulse modulated if signals on shore has a sensitivity of 5 pwatts, an output voltage of 
3-4 volts, a carrier ¥requency of 157 me, a bandwidth of 2 mc, an image rejection of 70 db, 
an intermediate frequency rejection of 44 db, and a power requirement of 70 watts. The 
maximum range from shore to ship is 20 miles and from ship to shore is only 6-8 miles 
(pilot's portable uhf set). The block diagram of the radar repeater type of device is 
shown in Figure 2 of the Enclosure. Its characteristics are as follows: receiver sensitiv- 
ity 55 db/watt, pulse length 4 usec, peak power 300 mw, processing delay 2 usec, horn 
antenna gain 30 (two used), azimuth beamwidth 66. 5°, elevation beamwidth 22°, working 
time 4hrs., weight 5 kg, maximum range 18-20 miles. A photograph of the indicator 
screen showing the identification mark produced by this system is shown in Figure 3 of 
the Enclosure, Depending upon the display gain adjustment, the mark ig cithor 6 separate 
points or one solid line 3.4 oable lengths (2066 ft.) long, appearing 973 ft. behind the 
i 7 : & 
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ACCESSION NR: A'T4031808 
. Ship's echo, It was concluded that the repeater can be used on all ships immediately 
and that the uhf device should find an application on ships with permanent uhf communica- 
tion installations. Orig. art. has: i figures. 
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(Central Naval Scientific Research Institute) , 
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Fig. 2 - Block diagram of pilot's identification aid 
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TOPIC TAGS: transponder, radar, ship navigation / Ogonek transponde 


2en are considered. Among possible solutions, the most promising is the 

ding of the radar transponders which would send coded response upon being 

errogated by a ship radar. Peeuliarities of foreign transponder designs are 

c onsidereds a Soyiet design is described, end tactical and technical data of 

| the *Qzonek - transponder is supplied. A transponder block diagram and functioning 

of its units are considered in detail. Test results of the "Ogonek! transponder 
in the Azoy Sea and in the Zerch Strait in 1967-62 are reported. Possible 

epic usea of the ene are. prneeneet Adentafioation ef casy~slope 
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POLAND / Organic Chemistry. Synthesis. Gnd 
Abs Jour: Ref Zhur-Khimiya, No 7, 1959, 23426 


Author :,Bibiecki, S.; Haase, A.; Izdebski, J.; Kesler, E.; 
Rylski, L. 

Inst : Academy of Sciences of Poland 

Title : Some Phthalazine and Pyridazine Derivatives as 
Potential Hypotensive Agents. 


Orig Pub: Bull. Acad. polon. sci. Ser. sci. chim., geol. et 
geogr., 1958, 6, No 4, 227-233. 


Abstract: A preliminary report on the research for new hypo- 
tensive agents close to 1-hydrazinophthalazine 
(I) and 1,4-dihydrazinophthalazine II). Hydro- 
chloride of N-carbethoxy-N!-phthalazinohydrazine, 
melt. p. 212° (dissoc.), was obtained from I and 
C1CO0CoHs5. That hydrochloride, preserving the 
hypotensive properties of I, is 4 times less toxic 
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POLAND / Organic Chemistry. Synthesis. G-2 
Abs Jour: Ref Zhur-Khiniya, No 7, 1959, 23426 


Abstract: than the latter. Hydrochloride of 1,4-bis-(carbo- 
ethoxy-hydrazino)-phthalazine, melt. p. 207 
(dissoc.), synthetized from II in an analogous 
way, is deprived of hypotensive properties. 
3-(pyridy1-3! )-symn-triazolo-[b]-phthalazine, 
melt. p. 215-2169, and 3-(pyridy1-4'! )-symm- 
triazolo-[b]-phthalazine, melt. p. 253-254°, are 
formed by the interaction of I with hydrochlorides 
of nicotinic (III) and isonicotinic acids respec- 
tively in pyridine. A similar condensation of 
3-hydrazino-6-phenylpyridazine, melt. p. 145-145° 
with III and IV results in 3-(pyridyl-3!)-6- 
phenyl-symm-triazolo-[b]-pyridazine, melt. p. 
188-1899, and 3-(pyridyl-4'! )-6-pheny1l-symm- 
triazolo-[b]-pyridazine, melt. p. 306-3079, re- 
spectively. The synthesis of hydrochlorides of 
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Ref Zhur-Khimiya, No 7, 1959, 23426 


6-chloro-I, melt. p. 248° (dissoc.), and 7-chloro-I, 
melt. p.» 2480 (dissoc.), and the synthesis of 
1-phthalazine hydrazones of the following aldehydes 
and ketones are also described (the carbonyl com- 
pounds and the melting point of the hydrazine in 

°¢ are enumerated): acetophenone, 144-145; o- 
hydroxyacetophenone, 203-205; p-hydroxy-acetophe- 
none, 229-331; o-aminoacetophenone, 268-270; 
p-aminoacetophenone, 183.5-184.5; o-hydroxyben- 
zaldehyde, 211-212; p-hydroxybenzaldehyde, 197; 
piperonal, 236-238. Experiments with hydrogenation 
of hydrazones did not produce positive results. 

The hypotensive action of hydrazones is weaker and 
shorter than that of I. -~ R. Glushkov 
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{ PIPLE: Detector for determining the thermal conductivity of liquids by the 
| method of heating a filament under nonstationary thermal conditions. Class 
42, No. 172519 


SOURCE: Byulleten' izobreteniy i tovernykh znakov, no. 13, 1965, 77 


ABSTRACT: This Author Certificate presents a detector for determining the 
thermal conductivity of liquids by the method of heating a filament under 
nonstationary thermal conditions. The detector consists of a thin wire- i 
| heater which at the same time serves as a.resistance thermometer (see Fig. 1: ° 
{on the Enclosure). To obtain the possibility for producing measuremnets of 
| the thermal conductivity of conducting liquids without a significant increas 
| in detector thickness, the detector is made of a microwire in glass insula- | 
— thong Orig. art. has: 1 diagran,. i 
| ASSOCIATION: none | 
| SUBMITTED: 16Mar64 ENCL: O01 SUB CODE: TD,ME | 
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ABSTRACT: This note describes a new 


microwire to a glass-coated thicker plat 
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Prepodavaniye Geografii V 6 Klasse Shkol Rthochey Molodezhi (Teaching Geography In 
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TITLE: Connecting device from a cross-shaped waveguide to two rectangular wave~ 
guides. Glass 21, No. 171037 


| SOURCE: Byulleten’ izobretenly j tovarnykh znakov, no. 10, 1965, 46 
TOPIC TAGS: waveguide coupler? waveguide bend 


} 
| 
| 
| 
| ABSTRACT: . This Author Certificate presents a connecting device from a cross- 

-{ shaped vwaveruide to two rectangular waveguides—a primary and a secondary placed 
in the normal direstion to the primary. At the point of intersection along the 
narrow wail of the primary waveguids there is a wave types stabilizer in the form 

| of a metallic grili (sse Fig, 1 on the Enclosure), A groove equal in width to 

| tho height of the primary waveguide is made in the wide wall of the secondary 

| vavegnids developsd rolative to the primary by 90°, at tha leration of its bend 

: of som radius, and aymnstrio rolative to its axis, The edres of this groova 
are connected to the corresponding sedges of a groove in the middie of the wids 

; wall of the primary waveguide 30 that a cross-shaped waveguide is formed. Orig. 

; art. has: 1 diagram, 
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I.P, Rybakov's manual “Baring and systems of mining coal deposits". 
Reviewed by K.V. Bibik. Ugol’ 32 no.3:46-47 Mr '57. (MERA 10:5) 


l.Irkutskiy gorno-metallurgicheskiy institut. 
(Coal mines and mining) 
(Rybakov, ¥.P.) 
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Bukachacha coal deposits. Izv. Sib, otd. AN SSSR no.1:82-97 '58. 
(MIRA 11:8) 


s 


lL Irkutskiy gorno-metallurgicheskly institut. 
(Bukachacha region--Coal mines and mining) 
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Utilizing public consumption funds on collective farms, Biul. 
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